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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers linme stabilization of subbases
and base courses for airfield pavenents, roads,
streets, and parking areas.

EE R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 180 (1997) Standard Met hod of Test for
Moi sture-Density Relations of Soils Using
a 4.54-kg (10-1b) Ranmer and a 457-mm
(18-in.) Drop
ASTM | NTERNATI ONAL ( ASTM

ASTM C 136 (2001) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

ASTM C 25 (1995) Standard Test Methods for Cheni cal
Anal ysi s of Linmestone, Quicklinme, and
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Hydrated Linme

ASTM D 1556 (2000) Standard Test Method for Density
and Unit Weight of Soil in Place by the
Sand- Cone Met hod

ASTM D 2027 (1997) Standard Specification for Cutback
Asphalt (Medi um Curing Type)

ASTM D 2028 (1997) Standard Specification for Cutback
Asphal t (Rapi d-Curing Type)

ASTM D 2167 (1994) Standard Test Method for Density
and Unit Weight of Soil In-Place by the
Rubber Bal | oon Met hod

ASTM D 2922 (2001) Standard Test Methods for Density
of Soil and Soil-Aggregate in Place by
Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3017 (1988; R 1993) Standard Test Method for
Water Content of Soil and Rock in Place by
Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3155 (1983) Test Method for Line Content of
Uncured Soil-Lime Mxtures

ASTM D 490 (1992) Standard Specification for Road Tar

ASTM D 977 (1991) Standard Specification for

Enul si fi ed Asphal t

ASTM E 11 (2001) Standard Specification for
Wre-Coth and Sieves for Testing Purposes

.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Submttals

SECTI ON 02716 Page 4



1

1

Construction Equi pnent List shall be submtted for approval
SD- 06 Test Reports

Test reports shall be in accordance with the paragraph entitled,
"Testing and Approval," of this section, for the following itens:

Si eve Anal yses of Soi
Si eve Anal yses of Soil-Line M x
Density Test

SD-07 Certificates

Certificates for Waybills and Delivery Tickets shall be subnitted
in accordance with parapraph entitled, "Approval of Materials," of
this section.

Certificates of conpliance shall be subnitted for the foll ow ng
itens showi ng conformance with the referenced standards contai ned
within this section:

Cut back Asphal t
Enul si fi ed Asphalt
Tar

Li e

Soi |

3 QUALI TY ASSURANCE

Sanpling and testing for quality control shall be the responsibility of the
Contractor. Sanpling and testing shall be perfornmed by an approved testing
| aboratory or by the Contractor, subject to approval. Tests shall be
perfornmed to ensure that materials and fini shed product neet specified
requi renents. Copies of test results shall be furnished.

.4 APPROVAL OF MATERI ALS

Test results shall be submtted by the Contractor not nore than [24]
[ ] hours after conpletion. Final approval of material shall be nade
on the conpleted course prior to the application of the next course.

[Certificates for Waybills and Delivery Tickets shall be submtted by the
Contractor. Job contract nunber and nanme, along with a signature of the
Contracting O ficer shall appear on the delivery tickets.]

.5 OPERATI ON OF MATERI AL SOURCES

Clearing, stripping, and excavating involved in the operation of pits or
quarries shall be performed by the Contractor. Upon conpletion of work,
pits or quarries on Governnent property shall be conditioned to drain and
be left in an approved condition. Pits or quarries on private |ands shal
be conditioned in accordance with local |aws and authorities.

6 CONSTRUCTI ON EQUI PMENT LI ST
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Construction equipnment list for all mmjor equipnent used for transporting,
spreadi ng and finishing shall be submtted by the Contracting Oficer prior
to construction.

PART 2 PRODUCTS
2.1 Bl TUM NOUS MATERI AL

Cut back Asphalt shall conformto ASTM D 2027 or ASTM D 2028, grade [ RC-250]
[ RC-800] [ MC-250] [MC-800].

Emul sified Asphalt shall conformto ASTM D 977, type [RS-1] [RS-2].
Tar shall conformto ASTM D 490, grade [RT-7] [RT-8] [RT-9] [RT-10].

2.2 LI ME

Linme shall be a standard brand of [quicklime] [hydrated line] conformng to
the foll owi ng physical and chem cal requirenents:

Li me shall be of such gradation that 99-1/2 percent passes a No. 20 850
m croneter sieve and a m ni nrum of 85 percent passes a No. 100 150
nm cronmeter sieve.

Conbi ned cal ci um oxi de and nmagnesi um oxi de shall be not |ess than [92
percent] [70 percent].

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs should show the | ocations of borrow
areas if applicable.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

2.3 Sa L
Soil shall consist of the natural material in the areas as indicated,
approved select material, or a conbination of these nmaterials proportioned
as specified. Stones retained on a 3-inch 75 nillineter sieve and

del eteri ous substances such as sticks, debris, and organic natter shall be
renmoved

2.4 WATER
Wat er shall be potable.
PART 3 EXECUTI ON
3.1 TESTI NG AND APPROVAL
3.1.1 Testi ng
Laboratory tests required for design purposes and the determ nation of

optimum lime content, optinmumwater content, and naxi mum density of the
soil-lime mxture will be perforned by the Governnent. Tests required for
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3.

3.

quality control of materials and density shall be the responsibility of the

Contractor. Tests shall be perforned by an approved commercial testing
| aboratory or by the Contractor. Tests shall be performed in sufficient

nunber to ensure that materials and conpaction neet specified requirenments.

A mni mum of one density determi nation shall be nade per 500 square yards

400 square neter of line-stabilized material. Copies of test results shal

be furnished to the Contracting Oficer

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: In general, when mxed with linme, al
fine-grained soils exhibit inproved plasticity,
wor kabi lity, and vol une change characteristics
however, not all soils exhibit inproved strength,
stress-strain, and fatigue characteristics. The
properties of linme-soil nixtures depend on nany

variables. The nore inportant are soil type, linme
type and percentage, and curing conditions including
tinme, tenperature, and noisture content. In

addition, the effect produced by any one variable is
dependent on the |l evels of the other vari abl es.

For these reasons, it is nmandatory that extensive
| aboratory investigations be conducted by the
Governnent prior to design so that the pavenent
structure nmay be ascertai ned.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

1.2 Control Tests

Si eve anal yses shall be made on sieves conformng to ASTME 11. Line shal

be tested for the specified chem cal requirenents in accordance with ASTM C

25.

Si eve Anal yses of Soil and Sieve Analyses of Soil-Linme Mx shall be nmade in

conformance with ASTM C 136.

Density Test shall be taken in the field in accordance with [ASTM D 1556],
ASTM D 2167], or [ASTM D 2922]. |If ASTM D 1556 is used, the base plate as
i ndi cated shall be used. |f ASTM D 2922 is used, the calibration curves
shal | be checked and adjusted, if necessary, by the procedure described.
Calibration curves furnished with the noisture gages shall al so be checked
along with density calibration checks as described in ASTM D 3017.
Calibration checks of both the density and noi sture gages shall be nade at
t he beginning of a job on each different type of material encountered and
at intervals as directed. Maxi mumdensity at optinmum noi sture content
shall be deternmined in the |aboratory in accordance with AASHTO T 180,

Met hod B or D

2 RATES OF NMATERI AL APPLI CATI ONS AND DENSI TY

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Density may be increased where required by
design conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Rate of application of |inme shall be | ] percent of the dry wei ght of
the soil. Density of the conpacted soil-line mxture shall be at |east 90
percent of the maxi num density obtained by the test procedure in AASHTO T
180, Method B or D. Bitumnous material for curing shall be uniformy
applied at the rate of 0.15 to 0.25 gallon per square yard 0.70 to 1.20
liter per square nmeter. Exact quantities, which nay be varied to suit
field conditions, shall be as directed.

.3 PREPARATI ON OF AREA TO BE STABI LI ZED

Area shall be cleared of debris. Area shall be inspected for conpaction
and shall be capabl e of withstanding, w thout displacenent, the conpaction
specified for the soil-lime mxture. Debris and renpbved, unsuitable,
in-place material shall be disposed as specifi ed.

In-place material to be stabilized: Entire area shall be graded to conform
to the approxinmate |ines, grades, and cross section prior to being
processed. Soft or vyielding subgrade areas shall be nmde stable as
directed before construction is begun

In-place material used as a subbase to receive stabilized course: Soft or
yi el ding spots and ruts or other irregularities in the surface shall be
corrected. Material in the affected areas shall be | oosened and
unsatisfactory material renoved. Approved select material shall be added
as required. Area shall be shaped to line, grade, and cross section and
shal | be conpacted to the specified density requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select material nust be described by physi cal
properties, soil types, and |ocation. Delete when
select material is not required.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Select nmaterial: Sufficient select material shall be stockpiled,
wi ndrowed, or spread uniformy to provide the required thickness of the
soil-lime layer after conpaction. Were in-place mxing is to be

acconpl i shed, the soil shall be graded and shaped to the approxi nate
section and grade before processing is undertaken

.4 M XI NG AND PLACI NG MATERI ALS
4.1 M xed- | n- Pl ace Met hod
.4.1.1 Prelimnary Scarifying and Pul verizi ng of Soi

Prior to the application of lime, the soil shall be scarified and

pul veri zed as necessary to a sufficient width and depth to obtain a uniform
m xture of soil, line, and water and to forma conpacted |inme-treated
course conformng to the cross section indicated. Scarification shall be
carefully controlled so that the subgrade, subbase, or base course beneath
the layer to be treated is not disturbed. After being scarified, the

| oosened soil shall be pulverized, with care being taken to ensure that the
depth of pul verizing does not exceed the depth of scarification
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3.4.1.2 Application of Line

Pul veri zed material shall be shaped to approximtely the cross section

indicated. Linme shall be applied to the soil in such a manner and in such
gquantities that when uniformy mxed with the soil, the specified line
content is obtained and a sufficient quantity of line-treated soil is

produced to construct a conpacted |ine-treated course conforning to the
lines, grades, and cross section indicated. Line shall be applied in bulk,
inaslurry, or frombags. Mechanical spreaders shall be used in applying

the bulk Iinme. Distributors shall be used in applying slurry. If the line
is spread by hand, the bags shall be spotted accurately on the area being
stabilized so that when the bags are opened the line will be dunped and

spread uniformy on the area being processed. No equi prent except that
used in spreading and mxing shall be allowed to pass over the freshly
spread |linme or slurry.

3.4.1.3 Initial MXing

I mredi ately after the |line has been distributed, the Iine and soil shall be
m xed. Conplete mxing is not necessary, but the initial mxing shall be
sufficient to alleviate any dusting or wetting of the Iine that night occur
in the event of wind or rainstorns. This may be acconplished several days
i n advance of the final application and mxing and will tend to nmake the
soi |l nore workabl e.

After initial mxing, the mxture shall be lightly rolled with
steel -wheeled rollers and allowed to cure for | ] hours.

3.4.1.4 \Water Application and Mist M Xing

After conpletion of initial mxing and in preparation for final mxing
prior to conpaction, the nmoisture content of the mi xture shall be

determ ned. Moisture in the mxture following final mxing shall be not

| ess than the specified opti num noisture content based on dry wei ght of
soil and shall exceed the opti mum noi sture content by not nore than 3
percentage points. During final mxing, water (if required) shall be
uniformy applied as needed. Water nay be added in increnents as |large as
the equi pnent will pernit; however, such increnent of water shall be
partially incorporated in the mx to avoid concentration of water near the
surface. After the last increnent of water has been added, m xing shall be
continued until the water is uniformy distributed throughout the ful
depth of the mixture. Particular care shall be taken to ensure
satisfactory nmoisture distribution along the edges of the section

3.4.2 Central - Pl ant Met hod

A central plant nay be used to mix the soil, line, and water on jobs where
a select material is required for the line-treated course. Plant shall be
capabl e of producing a uniformline-treated m xture at the specified line
and noi sture contents. Mxture shall be hauled to the job under protective
covers. Subgrade shall be noistened and the m xture placed on the subgrade
in a uniformlayer with nmechanical spreaders. Layer shall be uniformin

t hi ckness and surface contour and in such quantity that the conpl eted
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| ayer, after conpaction, will conformto the required grade and cross
section.

. 4.3 Travel i ng- Pl ant Met hod

A traveling plant may be used for either in-place nmxing or for m xing

sel ect borrow naterial, lime, and water for subbase and base-course | ayers.
Traveling plant shall nove at a uniformrate of speed and shall acconplish
m xing of the materials in one pass. Witer and line shall be delivered
fromsupply trucks or bins at a predeterm ned rate. W ndrow of prepared
soil-lime mxture formed by the traveling plant shall be of sufficient size
to cover a predetermined width of facility to the indicated conpacted

t hi ckness.

.5 LAYER THI CKNESS

Layer thickness shall be sufficient to enable uniformmxing and to neet
density requirenents for full thickness of layer. No layer shall be |ess
than 3 inches 75 m|lineter when conpacted.

.6 COVPACTI ON AND FI NI SHI NG
.6.1 M xed-1n-Pl ace Materi al

Prior to conpaction, the mxture shall be pulverized so that 60 percent of
the soil, by dry weight, exclusive of plus No. 4 gravel or stone, wll pass
a No. 4475 milineter sieve. Water content of the soil-lime mxture
shal | be checked and adjusted if required, to obtain a uniformwater
content for the full depth of layer within the specified Iimts. Loose
material shall then be uniformy conpacted to the specified density.

.6.2 Pl ant - M xed, Machi ne-Laid

Conpaction of the m xture shall not begin until the specified curing period
is passed and the water content is within the specified range for
conpaction. Conpaction shall continue until the specified density
specified is obtained.

Prior to final conpaction, the |ine content shall be determined in
accordance with ASTM D 3155. If the linme content is nore than 1/2 percent
bel ow t hat specified, additional |inme shall be added and the m xture
rescarified and cured as specified.

.6.3 Fi nal Conpaction

During final conpaction, the surface shall be noistened, if necessary, and
shaped to the required lines, grades, and cross section. In places

i naccessible to rollers and finishing and shapi ng equi pnent, the m xture
shal | be conpacted with power tanpers to the required density and shall be
shaped and finished by hand net hods. Wen surface of the course for any
reason becones rough, corrugated, uneven in texture, or traffic-nmarked
prior to conpletion, such unsatisfactory portions shall be torn up

rewor ked, or replaced, as directed, at no additional cost to the
Government. |If portions of the course when | aid beconme water soaked for
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3.

3.

any reason, that portion shall be torn up at once and aerated until the
wat er content is reduced to within the specified linmts and then reshaped
and conpacted as specified above.

.7 CONSTRUCTI ON JA NTS

At the end of each phase of construction, a straight transverse
construction joint shall be fornmed by cutting back into the conpl eted work

to forma true vertical face free of |oose or shattered material. Material
al ong construction joints not properly conpacted shall be renpved and
replaced with soil-lime mxture that is mxed, noistened, and conpacted in

accordance with this specification

. 8 EDGES OF STABI LI ZED COURSE

Approved material shall be placed al ong the edges of the stabilized course
in quantities that will conpact to the thickness of the course being
constructed or, when the course is being constructed in two or nore |ayers,
to the thickness of each |ayer of the course, allowing in each operation at
least a 1-foot 300 millineter width of the shoulder to be rolled and
conpacted sinultaneously with the rolling and conpacti ng of each |ayer of
the stabilized course.

9 SMOOTHNESS TEST

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For subbase stabilization this paragraph nust
be del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Surface of a stabilized |layer shall show no deviations in excess of 3/8
inch 10 mllineter when tested with a [10] [12]-foot [3100] [3700]
mllineter straightedge applied parallel with the centerline of the area to
be paved. Any deviation in excess of this anpbunt shall be corrected by the
Contractor by renoving material, replacing with new material, or reworking
exi sting material and conpacting, as directed.

10  THI CKNESS CONTROL

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When subbase and base courses are constructed
| ess than 6 inches 150 millimeter in total

thi ckness, a deficiency of 1/2 inch 13 millineter in
the thickness of any area of such paving is

consi dered excessive. Applicable to job conditions,
the thickness tol erance provisions may therefore be
nodi fied as required restricting deficiencies to not
over 1/4 inch 7 mllinmeter.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Conpl et ed thicknesses of the stabilized course shall be within plus or
mnus 1/2 inch 13 millinmeter of the thicknesses indicated. Thickness of
the stabilized course shall be neasured at intervals of at |east one depth
neasur enent for each 500 square yards 400 square neter of stabilized course
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Dept h neasurenent shall be nmade by test holes at |east 3 inches 75
mllineter in diameter through the stabilized course. Were the neasured
t hi ckness of the stabilized course is nore than 1/2 inch 13 mllineter
deficient in thickness, the Contractor shall correct such areas at no
addi ti onal expense to the Government by scarifying, adding m xture of
proper gradation, reblading, and reconpacting as directed. Were the
neasur ed thickness of the stabilized course is nore than 1/2 inch 13
mllimeter thicker than that indicated, it shall be considered as
conforming with the specified thickness requirenent plus 1/2 inch. 13
mllineter. Average job thickness shall be the average of the job

nmeasur enents deternined as specified above but shall be within 1/4 inch 7
mllimeter of the thickness indicated.

3.11 CURI NG PROTECTI ON, AND COVER

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: It may be advantageous to specify only

bi tum nous curing for pavenents that are to receive
bi t um nous surfacing under the contract, in which
case noi st curing specified in paragraph entitled,
"Moist Curing," will be deleted and the first
sentence in paragraph entitled, "Curing, Protection
and Cover" will be nodified accordingly.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

I mredi ately after the soil-line area has been finished as specified above,
the surface shall be protected against rapid drying for 7 days by one of
the nmet hods specified below Stabilized area shall be protected from
freezing during curing period or until hardened, whichever is |onger

3.11.1 Moi st Curing

Area shall be npistened by sprinkling and shall be kept npist for the 7-day
curing period.

3.11.2 Bi t um nous Materi al

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The application tenperatures shall be
selected fromthe following table and inserted in
the blanks. (This table will not appear in the
proj ect specification.)

Mat eri al Degrees F

Cut back Asphal t:

RC-250, MC-250 ...... 145 to 222
RC- 800, MC-800 ...... 180 to 255

Enul si fied Asphalt:
RS-1 ................. 75 to 130
RS-2................. 110 to 160
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RT-7 .. . 150 to 225
RT-8................. 150 to 225
RT-9................. 150 to 225
RT-10................ 175 to 250
Mat eri al Degrees C

Cut back Asphal t:

RC-250, MC-250 ....... 63 to 106
RC- 800, MC-800 ....... 82 to 124

Enul si fied Asphalt:

RS-1 ................. .24 to 54
RS-2. ... . 43 to 71
Tar:

RT-7 ... . . .. 66 to 107
RT-8.................. 66 to 107
RT-9.................. 66 to 107
RT-10................. 79 to 121

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Bi tum nous material shall be uniformy applied by neans of a bituni nous
distributor at a tenperature of | ] to | ] degrees F. degrees C
Areas inaccessible to or missed by the distributor shall be properly
treated, using the nmanually operated hose attachnent. \When stabilization
consists of nore than one |ayer, the bitum nous material shall be applied
only to the top layer. At the tine the bitum nous naterial is applied, the
surface of the area shall be free of |oose and foreign matter and shal
contain sufficient noisture to prevent excessive penetration of the

bi tum nous nmaterial. Wen necessary, the area shall be sprinkled

i medi ately before the bitum nous material is applied. Contractor shal
protect the bitum nous naterial from being picked up by traffic by either
sandi ng or dusting the treated surface.

.12 TRAFFI C

Conpl eted portions of the line-treated soil may be opened imediately to
light, local traffic, providing the curing menbrane is not inpaired and to
all other traffic after the curing period has el apsed, provided that the
stabilized course has hardened sufficiently to prevent marring or

di storting of the surface by equipnent or traffic. Heavy equi prent shal
not be pernmitted on the area during the curing period. However, the
necessary |inme and water may be haul ed over the conpleted area with

pneurmatic-tired equi pnrent with approval. Finished portions of
linme-stabilized soil that are traveled on by equi pment used in constructing
an adj oi ning section shall be protected in a manner that will prevent
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marring or damagi ng the conpl et ed work.
.13 MAI NTENANCE

Stabilized area shall be maintained in a satisfactory condition until the
conpl eted work is accepted. Maintenance shall include i mediate repairs of
any defects that nmay occur either before or after the Iine is applied and
shal |l be repeated as often as nay be necessary to keep the area
continuously intact. Defects shall be corrected by renoving defective
material and replacing with new material or by scarifying, adding mxture
of proper gradation, reblading, and reconpacting as directed at no
additional cost to the Governnment. Repairs shall be made in a manner that
wi Il provide a uniformsurface.

.14 DI SPCSAL OF UNSUI TABLE MATERI ALS

Renoved in-place materials that are determ ned unsuitable for
stabilization, material that is removed for the required correction of
defective areas, waste material, and debris shall be disposed of as
directed by the Contracting Oficer

-- End of Section --
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